Introduction
Opportunistic protozoan infections are among the most serious infections in patients with AIDS."A They cause severe morbidity and mortality; because many are treatable, it is important that early and accurate diagnoses are made. This is normally accomplished by direct microscopic visualisation of the parasite in infected tissues or body secretions. Rigid adherence to normal diagnostic procedures may not be appropriate in patients with AIDS because the site and manifestation of some of these infections may be unusual. Experience of these conditions among histopathologists and microbiologists is extremely variable.
Furthermore, treatment of the protozoan infections in patients with AIDS is often complicated by severe side effects and a high rate of recurrence.
We review the known protozoan infections in human immunodeficiency virus (HIV) seropositive people, the appropriate tissues to sample, the light and electron microscopic appearances, and briefly outline appropriate antibiotic treatment. The protozoa identified to date in these patients are listed in the table.
AIDS. The AIDS epidemic has considerably increased our awareness of this organism, which is now known to be a common childhood infection among the immunocompetent in whom the infection is self-limiting. 8 In patients with AIDS and in other immunocompromised groups infection can be both protracted and life threatening. It has a particularly high incidence in HIV positive patients with diarrhoea in Africa" and it is found in up to 10% of most series of HIV positive patients with diarrhoea in the United Kingdom and the United States of America. The gastrointestinal tract from oesophagus to rectum, the biliary tract including intrahepatic ducts, and the bronchial tree can be infected in patients with AIDS.'2"3 Infection is caused by the ingestion of oocysts in food or water.
Cryotosporidium under both the light microscope and the electron microscope occupies an extracytoplasmic location within an intracellular parasitophagous vacuole (figs 1, 2, and 3). Laboratory diagnosis of Cryptosporidium infection requires the staining of oocysts in faecal smears with modified ZiehlNeelsen or auramine stains. ' latency, as isosporiasis may develop several months or years after presumed exposure. '9 Mild to severe mucosal inflammation, often with eosinophilia, and crypt hyperplastic atrophy occur; the parasites vary in abundance. Extraintestinal infection by Isospora has been described in a patient with AIDS in whom both the small and large bowel were infected; the organism was also found in mesenteric lymph nodes.2' Laboratory diagnosis of Isospora depends on faecal examination for oocysts (fig 8) or a biopsy of the small intestine where the enteric stages may be found in the gut wall. Competent histological diagnosis is complicated by the similarity of this organism to both Sarcocystis and Toxoplasma; it is larger than microsporidia. Like Cryptosporidium, tissue biopsy specimens and faecal smears identify small numbers of cases the other modality has missed, but faecal smears are more sensitive. '6 In some reports patients with isosporiasis have responded well to co-trimoxazole, although recurrence is common (about 50%). Prophylaxis with co-trimoxazole or pyrimethamine-sulphadoxine prevents recurrence for up to 16 occurs. Recorded cases of human infection remain uncommon, but this group of organisms is now assuming some prominence in the spectrum of opportunistic infections found in patients with AIDS. Enterocytozoon bieneusi, which was first described in such a patient, 25 26 seems to be the commonest human microsporidian infection. This organism has only been found in symptomatic patients (up to 6 5%)27 in whom the major features are malabsorption and diarrhoea. Its role in the pathogenesis of diarrhoea is still being debated. It seems to replicate and produce spores exclusively within the small intestinal wall without evoking any major tissue response. A duodenal or jejunal (not rectal) biopsy specimen is therefore necessary for diagnosis. Demonstration of the organisms within small intestinal enterocytes is possible using simple histological strains27 (figs 11 and 12), but electron microscopical examination is required for definitive diagnosis, and is more sensitive (figs 13 and 14).28 Faecal smear examination is not useful because the small size of the spores (1 x 1-7 gum) and the ability of the walls to retain Gram stain make them indistinguishable from Gram positive coccal bacteria. Tissue dabs from small bowel biopsy specimens, however, can be stained with Giemsa to demonstrate microsporans. 29 Encephalitozoon cuniculi has been reported in a patient with AIDS with peritonitis30 and in another with hepatitis. 3 group 49 50 thamoeba Like Naegleria, Acanthba is a genus of free-living amoebae. Two of acanthamoebiasis have been documenn HIV positive patients. One had focal oral signs and numerous foci of haemorc necrosis in cerebrum and cerebellum at )psy." The trophozoites are seen in large bers around necrotic vessels (fig 20) , and may be granulomatous inflammation. The The route of infection for Acanthamoeba is uncertain, but it probably requires a skin inoculation or nasal lesion before haematogenous dissemination to brain occurs.
Leishmania is a kinetoplastid flagellate protozoan, which characteristically possesses a DNA-rich organelle associated with the flagellar base called a kinetoplast. Most leishmanial infections in man are zoonotic, the life cycle involving sandflies (the vector) and canines or rodents (the reservoir), depending on the Leishmania species. In man the parasite is seen as the amastigote form (LeishmanDonovan or LD body 
